Our group has also found ICK and several markers of intestinal cell proliferation and repair in response to acute malnutrition [7] . Of note, these changes were seen within minutes in vitro and within hours in vivo, suggesting a remarkably fast response of the host to nutritional status. In addition, we find that acute protein deficiency can substantially reduce intestinal cell proliferation and turnover. This ability of the host to pause proliferation and repair during brief periods of protein malnutrition also has implications for the ability to fight off intestinal infections, especially intracellular invasive pathogens such as Cryptosporidium [8] and Shigella, as epithelial turnover is an important host defense. These animal model studies could also help explain the lack of sufficient markers of host response to infections in these SAM children.
It is clear that a complex triangle of host, microbial and environmental influences are involved in understanding and ameliorating the critical short and long-term consequences of early childhood "environmental enteropathy" (EE) (Fig. 1) [9] . The host transcripts, as demonstrated in this report by Chama et al., provide a window into what the specific host responses are to its microbiota (with or without recognized 'pathogens') and to its environment (like diet or micronutrient deficiencies). The urinary metabolome provides an integration of host and microbiome responses to their combined environment. Understanding how these elements interact is critical to designing beneficial as opposed to harmful interventions. As an example, dietary nutrient or micronutrient interventions might 1) directly feed host growth, 2)"feed" the host's ability to resist pathogen effects (as by helping resist or kill pathogens or enhance barrier resistance), 3) "feed" beneficial microbiota, or, worrisomely, 4) preferentially "feed" pathogenic microorganisms. Others and we have seen the latter with the vitamin B components, tryptophan 'feeding' Cryptosporidium or Toxoplasma pathogens [10] or nicotinamide "feeding" enteroaggregative E. coli pathogens (unpublished data). Thus all possible basic, animal model and clinical/field studies are critical to dissect the potentially divergent outcomes of well intentioned interventions. Fortunately innovative scientific tools of metagenomics, transcriptomics, proteomics and metabolomics can now join with epidemiologic and systems biology to integrate and help build this understanding that is so critical to the lifelong health and development of children in greatest need. Fig. 1 . Vicious cycles of "environmental enteropathy," (EE): HAZdrop (drop in height-forage Z score over the first 2 years of life), COGhit (the cognitive impairment associated with early childhood enteric infections or EE) and METsyn (metabolic syndrome in later life associated with early childhood EE). This shows the complex interactions of environmental, microbial and host factors in disrupting intestinal absorptive and barrier functions as well as potential, likely 'interdependent' approaches to interventions to ameliorate the short and long-term outcomes of EE in early childhood.
